Abstract. This paper studies wave power generation technology and designs a cross-wave generator based on S-type blade. When immersed in quiescent fluid, the device operates by changing the magnetic flux. The S-type blades can more effectively utilize the sea energy and improve the power generation efficiency of the waves. The device has stable performance, high efficiency, simple and practical, which is significant for the development of clean and renewable energy.
Introduction
With the development of the society, energy sources such as coal, natural gas and oil that result in the serious pollution of the environment, decline rapidly [1] . We urgently need to find renewable energy in order to solve the urgent need because of the gradually exhausted non-renewable energy resources [2] . A huge amount of ocean energy is the best research direction, as more than 70% of the earth's surface is the ocean that is a renewable and clean energy source. If the ocean energy can be effectively developed and utilized, the considerable energy will be obtained. Thus it is an important new energy in the new era [3] [4] [5] .
However, ocean energy which is variable and unstable, is difficult to be used .Then it consumes huge quantities and is not economical. Therefore, how to use ocean energy efficiently is crucial to sustainable economic and social well-being in developed and developing countries. This paper designs a cross-wave generator based on S-type blade, and carries out experiments to provide reference for new energy development.
Theoretical Model
The cross-wave generator drives the motor's rotor to increase magnetic flux variation by the motion of the waves as shown in figure 1. When the waves move, the motor rotor will be pushed, and increases the change of the magnetic flux that converts the mechanical energy into electrical energy. 
Experiment and Results
The figure 2 is the setup of experiment. The device mainly includes the main body which is the floating body, the generator and the S-type blade. The device drive the rotation of the rotation shaft by the force of the multi-directional sea waves, then cuts the magnetic induction line to generate electricity. The experimental device adopts the S-shaped blade, which can utilize the impulse of the ocean wave in many aspects, and add an inverter to it, then increases the efficiency of wave power generation. Compared with the traditional wave generator which uses the semi-circular blade, the generator based on S-type blade will offer us improved performance with lower power consumption, reducing the cost of device.
From the perspective of energy conversion, the generator converts mechanical energy into electrical energy, and the light bulb converts electrical energy into light energy and internal energy. The faster the shaft rotates, the greater the mechanical energy of the conversion. The greater the electric energy is, the brighter the lamp is. The stronger the magnetic field is, the larger the induced current is. The larger the current through the bulb is, the brighter the bulb is. It can be seen that when the rotation rate is faster, the efficiency of cutting the magnetic induction line is improved, and an electric field exists around the stationary electric charge, and there is both an electric field and a magnetic field around the moving electric charge. It can be seen from the experiment that the wave force strengthens the magnetic field strength when the generator drives the rotation, increases the speed of the conductor cutting the magnetic induction line in the magnetic field, and improves the power generation efficiency of the wave energy.
In order to test the device, we have experimented with the rotation rate changed. The speed gradually increases, corresponding to the increasing size of the waves. Table 1 -3 are the test results that show the equipment is in full working order. Table 1 is the experimental data when the rotation rate is 60rad\s. When the rotation rate is 180 rad\s, the data is as Table 3 . 
Conclusion
From the results, we found that the floating body boat of the cross-wave generator is helpful for us to obtain the wave energy. The steering gear can make the generator not be restricted by the waves, which can better improve the energy utilization. The S-shaped blade can more effectively utilize the sea energy and improve the wave power generation efficiency.
In conclusion, the device has reasonable structure, stable performance and high efficiency for power generation, which is helpful to the research and commercial application of wave power generation in China.
